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SUBJECT: Review of linuron rabbit developmental toxicity study; Acc. # 260064;
E Caswell 528; EPA I.D. # U35506; Project 891

TO: Ingrid Sunzenauer, Review Manager
Special Review Branch (TS-=767C)

and

Robert Taylor, PM #25 .
Registration Division (TS-767C)

FROM: James N. Rowe, Ph.D.
Section v, Toxicology Branch :
Hazard kvaluation Division/HED (TS=769C)-

TikU: Laurence D. Chitlik, D.A.B.T. };éﬁ%i:' /
Section Head, Section V /7_/(, Eé % L
Toxicology Branch/HeD (Ts-769C) ! (RS et
. and . /4{ - LA /Q/g/gz
Theodore M. Farber, Ph.D. :
Chief, Toxicology Branch/HED (TS-769C)

ACTION REQUESTED: Review of duPont linuron dose-ranging study and full rabpit
developmental toxicity study (Acc. # 260064); EPA I.D. # 035506

CONCLUS IONS /RECQMMENDAT IONS :

Probe study:

Administration of linuron during days 7' thrcugh 1Y of tne festatlon Teril.
in New Zealand white rabbits produced a dose-devencsnt 2II8CT UDON MET2INEAL
toxicity (mortalitv, clinical cnanges. D277 Weignt 221 5157, IOCC CconsumpTicn

increased liver weignos, wlTh SOme. TOX1CITY ODservel &t the Lowest aose utili-

zed (50 mg/kg/day). Developmental toxicity (decreasea mean litter size, qecrease
in the numper of implantations, decrease in numper of viaole fetuses/doe, de-
creased uterine welghts, cepressed fetal weights) was primarily observed 1in the
200 mg/kg/day group, although mean uterine weignts were lower than controls at

all dose levels and mean fetal weights were depressed in poth the mid and high
dose group. Based on this study doses of 5, 25 and 10U mg/kg/aay were utilized in
the main teratology study. This study was not designed to fulfill the reguire-
ments for a rapbit aevelopmental toxlcity study and is designated as Core Supple-
mentary data. ‘
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DEVELOPMENTAL TOXICITY STUDY:

Linuron administered at dose levels of 0, 5, 25 and 10U mg/kg to pregnant
New Zealand White rabbits during days 7-1Y of yestation produced evidence of
maternal toxicity including an increase in the abortion rate (high dosé), a
dose-related depression on maternal body weight (mid, high dose), a decrease 1n
food consumption (high dose) and signiticant depression of the maternal liver
weights and liver/body weight ratios (high dose). The maternal toxicity NOEL is
determined to be 5 mg/kg/day.' There was evidence of fetal toxicity fram linuron
administration based on the high dose ettects (decrease in mean nuiber ot fetus-—-
es/litter and mean fetal weight). However a developmental toxicity NOEL was not
established based on a statistically siygniricant trena in the elevation ot total
SKkull alterations observed in the tetuses of treated groups. There was also a
pair-wise statistically signiticant elevation ot total fretal rindings Or a borcer—
line signiticant elevation (.U5 <p < .1lU) tor the dams with tetuses with skull
changes at the low aose, as well as statistically siyniricant elevations 1n the
hign dose ygroup (Litter inciaences, % tetal rindings).

‘ 1his study is classitled as Core Minimum data. However, since the study
ralleu to estaplisn a NukL tor tetal skull anamalies, a new study 1s recaarended.




DATA EVALUATION RECORD

STUDY TYPE: Dose-ranging rabbit study for developmental toxicity study

~ CHEMICAL: . Linuron (INZ- 326); N'—(3,4—dichlorophenyl)—m—uethoxy—m-ﬁethyl-
urea; % a.l. not stated ’

ThST MATERIAL:  Linuron (INZ=326; H- 14,703; MR #750U) was administered via gavage
in an agueous U.5% hydroxypropylmethylcellulose ‘Suspension at a dosage volume or
5 ml/Ky/day.

STublY L. V.

a. litle: bvosage-range developmental toxiclty study ot INZ-3<b adminl-—
stered via gavaye. to New Zealand wilte rabbits

be LaDoratory: Argus Research Laboratories, Inc.
' Y35 norsham Road
Horsham, Pennsylvania 19044

Ce Study #: Pilot study 1lU4-UUYP
d. Date of report: September 16, 1985
e. Study Direétor/Study Monitor: Dr. Alan M. Héberman/ur. Robert E. 5tapies»
f. Caswell # 528; Accesssion # 260U64; EPA I.D. # U355U6
METHOLS : | |

Linuron was administered via gavage to artiticially 1inseminated New Zealanu
rabults on day 7 through 1Y of presumeu yestation at dosayes of U, »U, 1UU or
<UU my/kg/day. Tne percent active ingredient was not specitied. The adnunlstered
volume was adjusted daily on the basls Or observed body weights. Maternal voay
welghts were recoraged on days U and 7 Or gestatlon. teed CONSUmptlon was recoraec
on gays v through <Y of the study. Un day <Y, surviving rabplts were Killec
with l=ol® cuthanasla solution. Laparotamies were pertormed; the liver was
removed and weighed. Corpora lutea present 1n e€ach ovary were counted. Lhe
uterus was removed, welghed and then examined Lor nuuber, placement and viapility
Of luplantations. retuses were removed ILrdu €each uterus and placed 1n 1ncividuwal

contalners. Ine retuses were then welyhed and examined ror gross exteric. a.T=ri—
tions. Clinlcal signs were also recorged Qurlfy the STudv. ate ANiMeis WIS
necropsliea, elther auring Ui Study {(CQled, aported and Sacriilged) o7 &0 SIlsduisl
Sacririce.

Lcaments:

l. Percent a.i. not indicated 1n probe study but stated in tull study.

2. Artificial 1nsem1natlon procedures not discussed 1n probe study but present-
ed in full study.



RESULTS/CONCLUSIONS :

: In the high dose group (200 mg/kg), 3/6 pregnant does died with 2/6 in the
mid dose (100 my/kg) and 1/6 in the low dose group (50 mg/kg) aborted and being

subsequently sacrificed. Two of the rabbits dying at the high dose level had

significant ulcerative lesions of the stomach and one had a discolored and enlarg-

ed liver. One of the 2 does sacrificed in the 100 mg/kg/day group had nodules

on the cardiac and diaphragmatic lobes of the lungs. Paraovarian cysts were a

common finding in all test groups..

The clinical observations suggested a dose-related toxicity in the mid and
high dose groups. Material, identified in the report as a red substance and
which was attributed to increased resorption, was reported in the cage pan at
increased incidences in the high dose group (13 days/2 does vs no observations in
3 controls). Anorexia was also increased in the 2UU mg/kg/day does and an increas-—
ed incidence ot dried teces was reported in pboth the mid (13 days/4 does) and
" high dose group (26 days/4 does) as compared to a single siting on one day with
one doe in the control. The 1ncrease 1n dried teces was assoclated with a de-
crease in food consumption in the two upper doses. Mean uterine weights were
depressed at all dose levels. :

There was a dose-related decrease in mean maternal body weights during the
period of gestation in the treated animals. During days 7-20 there was a +0.17
kg/kg body welght increase in the control does as campared to -0.17, -0.31 and
-U.61 kg/ body weight decrease in the 50, 1lU0 and 200 mg/kg/day dose groups,
respectively. Following the dosing period there was a modest weight-rebound in
the compound-treated animals during days 20-29 with average values of +0.14,
+0.15 and +0.46 kg/B.W., respectively. Average maternal food consumption was
‘also depressed in a dose-related manner during the treatment pericd and rebounded
significantly during the post-treatment periocd.

The high dose level produced a signiticant decrease in the mean litter size,
early resorptions, number of implantations, and number of does with viable fetuses
as compared with the control group (2.3 vs 9.8/con., 2.3 vs O0/con., 4.7 vs 9.8/
con., 1 vs 5/con., respectively). There was an apparent increase at all dose
levels in the number of does with some resorptions as conpared to the controls
(2/3-low, 2/4-mid, and 2/3-high vs 0/5 in the control). Mean liver weights were
increased in the high dose group as well as an apparent decrease in their mean
uterine weights (although the uterine weight observation is only based on one
doe) as compared to the controls. Mean tetal body weights were depressed at the
mid and high dose levels as compared to the controls (33.2 g/mid and 35 g/high
vs 43.48 g/con.). No gross pathological change was reported for any Lstus

. Administration of linuron auring gavs © thrcugn i¥ Of The gestatiln pelico

in New Zealand white rabDits Droquced o COSe—gependent €Lfect upon materna.

toxicity {(mortality, clinical cnanges, DOQy welght depression, tood consumption,
increasec liver weights) wlth sSOme tOX1Clty opserved at the lowest dose utili-

zed (U mg/ky/day). Developmental toxicity (decreased mean litter size, decrease

1n the numpber of implantations, decrease 1n number of viable fetuses/doe, de-

reased uterine weights, depressed fetal weights) was primarily observed in the
200 mg/kg/day group,’ although mean uterine weights were lower than controls at
all dose levels and mean fetal weights were depressed in both the mid and high
dose group. Based on this study doses of 5, 25 and 100 mg/kg/day were utilized in
the main teratology study. This study was not designed to fulfill che reguire- ‘
ments for a rabbit developmental toxicity study and is designated as Core Supple-
mentary data. : Q&
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DATA EVALUATION RECORD

STUDY TYPE: Rabbit developmental toxicity study (via gavage)

CHEMICAL: Linuron (INZ- 326); N'=(3,4-dichlorophenyl )-N-methoxy—N-methyl-
urea ’ g ‘

TEST MATERIAL: Linuron (INZ-326; H-15,851; MR $756U-UUl) was a light brawn
powder. Uosaye suspensions ot test substance (purlty Y6.2%) 1n an agueous U.5%
hydroxypropy lmethylcellulose suspension were prepared daily; all concentrations
were adjusted to luU¥% purity. ‘lhe suspenslions were prepared at concentrations of .
U (vehicle), 1, 5 and U my (a.i.)/ml 1n oruer to yive respective dosages ot

U, 5, 45 and lUU my/Ky/day at 4 dosayge volume Orf 5> ml/Ky/day.

STubY 1. a3

a. Title: bpevelopmentdl toOxiClty Study of Iig~346 administered via gavage
to New Zealand white rabbits ‘

De Labor@cory: Argus Kesearch Laboratories, Inc..
; Y35 Horsham Road
Horsham, Pennsylvania 19V44

c. Study #: Protocol 104-009
d. Dbate ot report: September 16, 1985
e. Study Director/study Monitor: Dr. Alan M. Hoberman/Dr. Robert E. Staples

f. Caswell # 528; Accesssion # 260U64; EPA I.D. # 035506

CONCLUS LUNS &

Linuron aaministered at dose levels ot U, 5, 25 anda 1luU my/Ky to pregnant
hew csealand white rabbits durlny days 7/-1Y of yestatlon produced evidence oOf
maternal toxicity including an increase 1n the aportion rate (high acse),
aose-related depression on maternal pody welght (mid, high dose), 4 uecrease 1n
rowa consumption (high dose) and signlticant depression Of the maternal liver
welghts ana liver/pody weight ratlios. (fighn acse ). ‘the maternal TOX1CLTV .aJoo _.
detenulned Lo De 5 my/Ky/day. ‘Ihere was evidence OL L&Tal TOX1CLTY Irom Liharss
agninlstratlion based On the high Jose eIISCts J=clgasc L0 [peall Nuuoer OI Zsios-
es/litter ana mean retal welght). HOJever & geveloumental TtoXiclty NUEL was not
estapblishied Ddsed On a »tatlsStlCally sighilIlcalll trend: ln the elevation or rotal
skull alterations observed 1n tie retuses or treated groups. There was also a
pair-wilse statlstlcally signirlicant elevatlon of total retal rindings or borderline
signiticance (.ud <p < .lU) ror the aams with tetuses with skull changes at tne
low dose, as well as statistlcally siygniricant elevations in tne high aose yroup
(lLicter incildences, % tetal findings).

This study 1s classitied as Core Minimum data. Hovever, since the study
failed to establish a NOEL for tetal skull anomalies, a new study 1s recamended.




METHOUS §

A photocopy of the methods sectlon 1s attached. Review of the experimen-
tal methods does not show any unjuscliled deviation tran the 1y82 EPA Firka Guige-
lines or GOOQ Laboratory Practices. ‘Discussion ot the methods, test material,
reagents, processing Or animals and assoclated cissues/fetuses, statlsticCal
analyslis, etc., and the procedures ror the storage and maintenance of raw data
are clearly set fortli.

RESULTS:
1. Mortality/morbidity/clinical observations

One aoe aied in tne vehicle control durlng the study period (day 1) due to
a reported error auring insemination and was replaced 1in the study, ana one doe 1n
the 25 mg/kg/day dose group prematurely aelivered and was sacriticed. There was a
statistically significant increase (p<V.U5) in the numper of rabbits experiencingy
soft or liquid feces in the 5 and 25 mg/kg/day dose groups as compared to the
vehicle controls (6 coes on days 16-29/5 mg and 5 does on days 9-2J/25 mg vs 1
control doe on days 2b, 27 and 29). ‘there was also a statistically signiticant
increase (p<U.UY) in the number of rabbits aborting during the study at the 10V
ng/kg/day dose as compared to the controls (5 does on days 25, 23, 23, 4V and
2U/high dose vs 1 control doe on day 22). :

2. Postmortem physical observations '

barapvarian cysts were consistently opserved in all aose groups (14 does/
control, LU aces/> mg/Kkg/day, 18 does/<25 ng/kg/day, 15 does/ 10U mg/kg/Qay ), but
were not treatment-related ettects. : :

3. Mmaternal body welght/boay welght galns: (Table L and 2 on tollowing paye)

Mean absolute maternal body weights (Ky) were signlflcCantly depressed (p<u.u5)
py way 1Y ot linuron aawinistration at the high acse level as campared to the
control body welghts (3.7Y kg/high vs 4.u7 kgseoncrol) (lable 1). bay <3 correc—,
ted body welyhts did not signitlcantly ditter tor any dose group. ' '

Mean maternal body weight changes lnalcated a Qose-related ertect on body
welght durlng and tollowing campound agminlstration at the mid and high dose
levels (lable 2). burlng days l3-lb there was a slight reductlion 1n relative

maternal body gain at the 25 mg/kg/day qose level witnh a StatlstliCas.. Bl lInlo
decrease at the lUU mg/kg/day dosage as compared ti fhe Velllco.s COOLoL. 7w
kg/mid and -.Ul kg/high vs +.U8 kg/contrc.. e BRI DT ELISIL wWas NLTEL Lalal.
days 16-20 {+.UU kg/mid ana —.lZ KQ/NL1an VE Tewe K2 -Chtzos Nere was a 3tatis-

tically significant (p<U.U5) repound 1n the welynt galns ror the mid and high
dose yroups as compared to the vehicle control upon the cessatlon Of compound
treatment 1n does during days 2U-24 ana which was aiso observed during the qays
24-29, put only statistically significant (p<.ul) at the high uose, (+.UZ2 Kg/mia
and +.12 kg/high vs +.03 kg/ control).
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lable 1 : Selected Maternal BodyVWelghts (y) and Maternal Body weight Changes
(ky/stated time period) * :

treatment group(mg/kg/d)—-—=> U 5 25 - 1uu
Aninals treated VLS 25 25 25
Pregnant with live 2 20 17 13

fetuses day 29 (N)

f Maternal body weight (kg)

3.94(if31)a 3.91(+.27)

pay 7 3.91(+.29)  3.91(+.17)
Day 13 4.00(+.34) 3.98(+.26) 3.98(+.28) 3.9U(+.20)

vay 19 4.0,7(1.3@) 4.08(+.26) 3.98(+.32) 3..7_9(1.28)*,
pay 291 3.’7z(i.4u>' 3.70(+43U)  3.67(+.35) 3.65(1.18); .

T mean + 5.D.; *signiticantly ditterent trom vehicle control oy Mann-wWhitney U

test(piU.Ub); + corrected maternal body welght (day <9 maternal body wt.= gravid
. uterine wt.) ‘

Table Z: Selected maternal boay weight changes (kg/stated periou)

treatment group(mg/Ky/d)=———==> U 5 5 : 10U
Animals treated ‘ 25 25 Z5 25
rreynant witn live DAV 2 L7 13

tetuses aay <9 (N)

Maternal body weight

change (Kky)

bay U-7 Fo25(+.U8)8 +.24(+.08) +.28(+.11)  +.26(£.08)
bay 7-14 +-02(i-04) +.03(+.04)  +.02(+.04) +.00(+.00)
Day 13-16 +.08(+.05)  +.09(+.03)  +.04(+.V9) —.ui(i.lsy*
bay 16-2U1 +’Uz(ifU7), A+.th:}u5 . o T T
bay ZQfZ4 Fedat el s T N L TelD
pay 44=43 T.U3(+.11) —.UZ(+.15) ‘+.Uz(i.lu) +.12(i,13)*
Day <U-29 +.Ub(+.18)  +.0L(*.22) +.11(+.15) +.20(+.10)**
pay U-29T '+.‘u2(i.zo) +.U3(+.27)  +.05(+.18)  +.0U(+.15)

T edn + S.le; ¥, *F signlricantly dJdltfferent Lram control by Mann=whlthey U Test
(p<ULUD; plu.Ul, respectlvely); T corrected by W, (Gay <49 DeWtL.—=gravid uterine

WCe )
\ | -7
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Table 3: Maternal feed consumption (g/kg b.wt.)
treatment group-——————> 0 5 25 100
(mg/kg/day)
DAYS .
0-7 ‘ 45.4+(4.5)@ 45.9(+4.5) 46.5(+4.U) 46.3(+4.3)
SUREE 43.9(+43.9)  44.4(+3.3) 45.6(+3.3) 40.6(+11.4)
1o-13 41.9(45.9) 42.2(+6.2) 43.5(+4.1) 32.8(+16.2)
1316 40.5(+0.U)  42.5(+4.5) 37.6(+13.3) 18.6(+14.9)*
lo=2v ~ 4U.1(16.U) 42.2(+3.2) 34.3(+13.3) 15.4(+14.4)%
2u~-24 34.0(+10.8) 37.4(+9.7)  37.3(49.5) 33.z{i;1,1)
24~29 24.1(+11.9) 25, b(+lb 4) 32. b(+ll 2) 37.8(+b.8)*
20=29 ‘ o 28.5(+1u.2) 3u. 9(+1z 3) 35, 4(+8 4) f35.9(i§.4)

a mean + S.U.; * significantly ditterent tram control by Dunnett's test (p<u.01)

4. Maternal food consumption (g/kg/b.wt.)t see Table 3 above

Maternal food consumption declined du*lmg the treatment perioa in the high
dose group as compared to control food consumption, reaching statistical signifi-
cance (p<U.0l) during days 13-16 and 16-20 [High dose(g/kg/b.wt.): 4U.6/d 7-1U,
32.8/d 1U-13, 18.6/d13-16, 15.4/d 16-20 vs Control(g/Kg/b.wt.): 43. 9/d 7-10,
41.9/d 10-13, 40.5/dl13-16, 40.1/d 16~20]. There was a positive rebound in food
consumption in the high dose group as campared to the controls during the post-
treatment period, which reached statistical signiticance (p<U.Ul) during aays
24-29 (37.8 g/ky/d/high vs 24 g/kg/d).

5.  Reproductive/tetal development data: see Table 4 (p.5)

As discussed earlier, linuron proauced a 51gn1t1cam: increase in apcrtions

at the high acse (5) compared to the vehicle control (l). It zisc uroouwess o
gecrease 1n thie mean uterine welgnts (lb%; not StAtlSTICaLliy $IUniITicsnt =7 n1on
aose dams when compared Lo e resSpeCiive CUNTIUL vaiussS. JOE8U8 was = STETISTI~
Cally siyniricant 1ncrease in The Real aDSCLluls L1VEr WELQNTS Of The nlgn Q0Se J&ans

(13y.7 g7 pav.ud) as comparsc te e Control welghts (Llud.s g). Tnis was retflectec
1n a 1ncrease. 1IN U mean 11ver/Dody welgnt ratlo 1n the high dose group (3.5)
Versus that observed 1n Lhe CONLrol qams (£.6).

There was no apparent ettect ot linuron, at any dose level, on the mean
number or percentage ot resorptlons’or the nuwer or aead tetuses, There appearec
to pe a slight, not statistically signltilcant, decrease at the high dosage in the
mean. number of tecuses/llcter {b.1l/high vs v.8/control) and 1n the mean tetal
welghts (41 99 y/litgh vs 45.83 g/control).

NG
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Table 4: Reproductive and fetal development data (from Taple 7 of study) .

Treatment group
(mg/kg/day)

# pregnant/nd. ilnsem-
inated :

# deaths

# aported

# delivered naturally

mean
mean
mean

# corpora lutea
# implantations
uterine wts(g)
mean liver wts(g)
mean liver/body wt
ratios (%)

mean # resorptionst
mean percentage
resorptionst

# litters with total
resorptionst

# litters

total # retuses{live+
dead)

# dead tetuses

# live tetuses

mean # live tetuses/
litter

mean weight (y)

v 5 25 100
2ly2b 20/25 19/25 18/25

0 v : - v v

1 ' U 1 - 5*

v Y 1 0
10.6(+2.0)2 1U.B(+3.0) 1l.6(+2.4) 1U.3(+1.9)
T.2(+2.4)  T.2(+2.8)  T7.5(42.6) | 6.5(+2.4)

434, 8(+lzl) 415, 2(+l33) 440, Z(+l37) 366. 6(+132)

108. 3(+z4) 114. 1(+25) 110. 5(+z4) 139, 7(+zz)*“
2.6(+0.5)  2.7(+0.6)  2.7(#0.6)  3.5(+0.4)
0.4(+1.0)  0.4(+0.7) , 0.4(+0.6) 0.4(ip.8)
6.8(+15.3) 5.6(+9.4)  5.8(+12.6) 5.8(+12.6)

0 Y 0 0.
20 20 7 13
135 135 IVAN 79
U v U )
135 135 121 79
’b,a(+z.o> 6.8(+2.8) 7.1(+2.7) 0.l(F2.4)

45.83(+7.9) 44.97(+8.3)  45.54(+6.2) 41.99(+8.2)Y

9 mean +o.u.; T excluges rabplts wnich aported, aelivered, Or were not pfesent;
* signiticantly dirterent trom control by tisher's kxact Test (p<u.UY);
** gigniticantly ditterent fram-control by bunnett's Test (p<U.U5)

y stated in the report (p.
as whether this 1s a typodr anlCdi

1t 18 not clear

IV-3) as not statistically SIignirilcantiy’  Tio.o-
error sSinCs Thiz _=2voa oo

statistical 51un1tlcanca used Lt The TELCIT Lz LLWVED 25 e - - P——

f

9
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6. Developmental effects: see attached table (Table 8 of report, pgs. A-9 to A-14)

, External alterations (exencephaly, flattened head, shortened, umbilical her-
nia, missing digits, deformed tail) were observed only in the low dose group (5
 mg/kg) in five litters (six fetuses total) (see summary Table 8, p. 1 taken fram
report). Of these alterations, 3/20 litters had one tetus with umbilical hernia.
‘These were not considered significant since they appear to be isolated findings,

i.e., not dose- or treatment-related. Visceral examination contirmed the pre-
sence of the umbilical hernias.

 There was a statistically significant increase (p<0.Ul; Fisher's Exact Test)
_in the litter incidence for skeletal alterations of the fontanelle (irregularly
shaped) reported by the study authors in the high dose group in camparison with
the vehicle control litters [l fetus/l litter: control vs l6 retuses/5 litters:
high dose] (see attached Table 8, summary of fetal alterations). It appeared
appropriate to examine the total skull changes since they are related eftects.

A summary of total skull changes is presented below: ' '

Total skull alterations:

Dosage. group > 0 5 , - 25 © 100
. # fetuses/# litters /1 9/5 5/3 19/6

$ dams (malformed L

fetuses) - ~ 5,0%*A 25.0b 17.7 46.2%

total # fetuses

examined (% total

affected) 135(0.7)** 135(6.7)* 121(4.1)b 79(24.2)*
total litters examd. 20 20 17 13

** gtatistically significant trend in dosed groups for dams with malformed fetuses
or % malformed fetuses (p<u.0l) by Cochran Armitage Trend Test; * gtatisti-

cally significant (p<U.Ul) py Fisher's Exact test; D poragerline significance
(0.05<p<uU.1V) py Fisher's Exact Test; A gratistical analysis performed by MsS
(Mission support statf in the Toxlcology Branch: reter to atrtached memorandum)

In aadition to the fontanelle changes, linuron also appears to elevate the
skull alterations (all alterations camwbined) in the treated retuses as compared
to the vehicle control animals. The low dose group reported 25% litters with
skull changes (borderline statistically signiticant [0.05< p <U.lul oy risnar’s
bxact test), the mid dose also appearec to have -a somewhat elevatec inciaence oC
17.8% and in the high dose 46% oI tne L1TIers were arrectec (STatlstlcasly signi-
ficant |p< U.0l] py Fisnher's Exact test; as camared to only 5% {1 litter) in the
vehicle controls. The low and hignh dose group tetal skull malformation incidences
(% affecteq) were statistically slgniﬁicantly’different (p<0.01) fram the control
incicences. There was a statistically signiticant trend (p<v.U01, 0.01, respect-
tively by the Cochran-Armitage Trend test) between either the number of fetal
skull malformations with increasing doses of linuron or the nuwber of dams with
fetal skull malformations (litter incidence). '

Comparison of the individual findings in the treatment groups against histo-
rical litter incidence data (25U litters, 1879 fetuses; data fram 1982 to:1984)
indicates that all of the treatment-related findings were greater (where tindings



in the controls were observed) than the historical controls.

Non—ossification of the posterior segment ot the sternum (xiphoid) appeared
to be a consistent tinding across all test groups and was not dose- Or treatment-
related (8 fetuses/6 litters:control; 14 fetuses/6 litters: low; 13 tetuses/7 lit~
ters: mid; 8 fetuses/3 litters: high).

DISCUSSION

7 administration of linuron via oral gavage at dosages of 0, 5, 25 and 100
mg/kg/day to New sealand white rabbits during days 7-1Y ot presumed gestation
produced no increase in mortality in the animals. A statistically significant

increase in abortions at the high dose (5/18 does), as well as a significant
increase in soft or liquid feces at the low and mid dose groups were observed,
but not at the high dose. Linuron toxicity in the dams was observed by a dose-
related effect on body weight gain auring the period of campound administration
at the mid and high dose level. The maternal weight gains repounded positively
in these two groups atter compound administration was discontinued. Maternal
toxicity was also determined on the pasis of the statistically signiticant de-
cline 1n food consumption (g/Ky D.wt.) at the high dosage during the gestation
period which was tollowed by a positive increase during the post-treatment
period. ln aadition, maternal liver welghts were slgniticantly increased at the
high dose as rerlected py an 1ncrease 1n the liver/pbody weight ratio.

Tnere was a slight decrease at the high daosage 1in the mean number of retuses/
litter and 1n the mean tetal weights. 7lhere was a statistically signlticant
increase in the litter incildence tor skeletal alterations ot the tontanelle
(irregularly shaped) reported in the high uose yroup 1in comparison with the
venhicle control. Examination ot the ctotal skull alterations indicates a statis—
tically signiticant trenda (total retal incidence or litrer incigence) Lor tliese
tindings. Pair-wise comparisons against the vehicle controls also ilndicated

boraerline or statistically significant elevations -in tne low aose ilitter inci=-.

gences as well as statistically signiticant elevations in skull alterations in the

high dose. statistical analysis by total tetal 1ncidences (# examined) supportea
this finaing for both dose groups as campared to the vehicle control yroup.

It is concluded that linuron agministered to pregnant New Zlealand Wilte
rabpits during days 7-19 of gestation produced evidence of maternal toxiclty
including an increase in the abortion rate (high dose), a dose-related depres-
sion on maternal body weight (mid, high dose), a decrease in rood consumption
(high dose) and significant increase of the maternal liver weignts ana liver
body weight ratios (high dose). The maternal toxiclty NOEL is determined TU

be 5 mg/kg/cay. There was evidence of Tela. TOXKICLTY TrOW Linuron aaministraToor
pasea on the high dose erfects (gecrease 10 mean NUmMDes of tetuses/litter ana
mean tetal weilght). However a gevelopmental roxicity NOEL was not establishec

pasec on a statistlcally signiricant trend 1in the elevation of total skull alter-—
ations opserved 1n the Letuses Of treated yroups. lhere was also a palr-wise
statistically significant elevation or total tetal rinainygs or a borderline
signiricant elevation (.U5 <p < .1U) tor tne cams with retuses with skull changes
at the low aose, as well as statistically signiticant elevations in the niyh

dose group {(lltter incidences, % retal rindings).

\
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This study was conducted properly and has followed the 1982 EPA FIFRA Guideline
recammendations for a rabbit developmental toxicity study, therefore it is class~

ified Core Minimum data. However, due to the absence of a developmental NOEL
a new study is recammended.




